"Organic chemical nomenclature is an infuriating subject." So wrote Cahn in 1959 . One of the fundamental differences between organic and inorganic chemistry is that carbon atoms have the property of Unking on to one another to form chains or rings. The ordinary inorganic molecular formula rarely contains more than ten atoms, but the organic molecule may number its component atoms in dozens, in hundreds, or even in thousands. The organic chemists have thus had to develop a system of nomenclature to describe these often highly complex organic compounds. The first serious attempt to do this was in 1892 when the International Congress at Geneva made recommendations, but the current system was not introduced until 1930. This is now based on the "Definitive Report of the Committee for the Reform of Nomenclature in Organic Chemistry", and is constantly being revised.
For a full account of the rules for systematic nomenclature readers are advised to consult the monograph by Cahn (1959) .
Unfortunately not all chemists abide by the recommendations of the International Union of Chemists (1957) , and organic chemical reference books such as Chemical Abstracts, Heilbron's Dictionary of Organic Chemistry, and Beilstein's Handbuch, use differing principles: as fundamental changes would bring chaos to their indexes it is difficult to reorganize and alter the different customs. This explains some anomalies that occur in organic chemical nomenclature.
The difference between a systematic and trivial name is that the former is the name composed wholly of specially coined selected syllables to indicate the specific structural formula; whereas trivial names are usually independent of structure in the systematic sense. Semi-trivial names are a mixture of trivial names and systematic terminology. Many chemically complex compounds are invariably referred to by their trivial names to avoid unwieldy systematic nomenclature.
NOMENCLATURE OF ORGANIC COMPOUNDS
The basic principle in the nomenclature of organic compounds is substitution. A given compound is described in terms of a certain fundamental structure in which there is replacement of hydrogen by other atoms or radicals. It is necessary to describe these fundamental structures and the common radicals as they apply to drugs used in anaesthesia.
The fundamental molecules which bear the basic names are alkane hydrocarbons, certain cyclic and polycyclic compounds, and several other substances with special atomic groupings. Many radicals are derived from the fundamental molecules by the loss of hydrogen atoms. In such cases the radical is assigned a name derived from the name of the parent compound by certain changes of suffix.
The alkanes.
The alkanes are hydrocarbons which belong to the series whose formulae can be expressed as (table D, Their names are derived from Greek or Latin numerals corresponding to the number of carbon atoms in the molecule with the addition of "-ane" as a suffix. Methane, ethane, propane, and butane-the first four members of the series-are, however, exceptions to this rule. Thealkanes jjre important as radirais. and -are known as alkvl groups. The majority of variations in chemical structure are associated with variation of substitution on fundamental molecules as, for example, in the phenothiazine drugs and in the barbiturates (Moore and Dundee, 1962; Dundee and Barron, 1962) . 214 All branched chain derivatives can be named as substitutive derivatives of the longest chain of the molecule. 1, methyl butyl is an isomer of pentane which is found in certain of the barbiturates.
Unsaturation.
When two carbon atoms are joined by double valence linkages, they are not satisfied by hydrogen atoms, and the compound is said to be unsaturated. The ending "-ene" indicates that the compound is unsaturated, and straight chain derivatives of a homologous series of unsaturated compounds are known as alkenes or defines. Ethylene CH 3 = CH 3 belongs to this group.
Where two double bonds are present this is indicated by "-diene" and three double bonds by "-triene". Hydrocarbons with triple bonds are known as acetylenes or alkynes, the simplest being acetylene HC=HC which was tried and used as an anaesthetic~in GermanyT
The radicals derived from these unsaturated hydrocarbons have irregular names and are known as vinyl and allyl radicals (table II). In the larger 
Alicyclic compounds.
Ring-like structures with 3, 4, 5, or 6 carbon atoms, give rise to a homologous series of cycloalkanes-as shown in table HI-which gives the radicals derived from them. These are isomers of the alkenes or defines.
If each carbon of the six-membered ring has one hydrogen instead of two, the aromatic hydrocarbon benzene results. The radical derived from benzene is the phenyl radical. Aromatic radicals based on benzene are known as aryl radicals. Other closely related aromatic radicals are given in table HI. 
Alcohols.
These are characterized by the possession of an OH or hydroxyl group, attached to an alkyl chain. The alcohols are named according to the radical present followed by the word alcohol, or by its parent hydrocarbon by replacing the terminal "e" by the suffix "ol".
Methyl alcohol CH,OH Methanol Ethyl alcohol CH,CH,OH Ethanol Primary, secondary and tertiary alcohols are represented by the following general formulae in which radicals indicated by "R" may be alike or different.
However, if the OH is attached directly on to a benzene nucleus it is then called a phenol. 
Sulphur compounds.
Oxygen can be replaced by sulphur in molecules. When this occurs with the OH of an alcohol, thio-alcohols or mercaptans result
With other drugs such as the barbiturates, when sulphur replaces the oxygen in position 2; these are known as thiobarbiturates (Dundee and Barron, 1962) .
Sulphur may be also present in the side chain substitution in position 5. This is seen in methitural (Methothiurate, Neraval, Thiogenal), where there is a methyl thio ethyl grouping, CH,S-CH,-CH 3 -. Thiocaine is a local anaesthetic containing sulphur -being a para amino thiobenzoate-the thiol analogue of procaine.
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Carboxylic acids.
The presence of a carboxyl group COOH or O \ gives organic acid properties, redden-OH ing litmus paper and reacting with inorganic and organic bases. Three groups of carboxylic acids are found (table IV) .
Monobasic acids. Only one acid grouping is present and these can be represented by the formula QH^^COOH.
Dibasic adds. The presence of two carboxyl groups reinforce each other; thus the dibasic acids are stronger than the monobasic acids.
Hydroxy acids. These are characterized by having a carboxyl group and a hydroxyl group. These acids possess a combination of the properties of monobasic acid and a primary alcohol.
Dihydroxy dibasic acids can also exist, an example being tartaric acid. Citric acid is a hydroxy tribasic acid. 
Tartaric acid CH (OH) C O OH CH (OH) C O OH
HYDROXY TRIBASIC ACID
Citric acid
The radicals formed from organic carboxylic acids are known as acyl radicals when there is a loss of the OH group from the carboxyl group.
R-COOH->R-C-
\>
Esters.
Esters are substances derived from acids (either organic or inorganic) by the complete or partial replacement of the acidic hydrogen atoms by organic radicals. All esters of carboxyl acids contain the molecular grouping, -C-O-(table H \ V) attached to two univalent radicals. O
Amines.
The common organic bases are derived by replacing one or more of the hydrogen atoms of a trivalent nitrogen atom. Three types of substituted ammonias or amines are possible. + is replaced by an alkyl group the tertiary amines can combine with alkyl halides to give quaternary ammonium + -salts of the general type [R*N] X. All the salts represented ionize in aqueous solution, the univalent cation being within the square bracket. Acetylcholine, ganglion blockers and the relaxant drugs all possess quaternary ammonium groups (Paton and Waud, 1962) . The nitrogen in the quaternary ammonium salts forms a catom'c head which can potentially compete with that of acetylcholine for space on the cell protein.
Amides.
An amide results from an acyl radical derived from an organic acid and NH 3 which replaces the OH group. The typical amide group is thus NH, / The -NH, group of an amide is thus -C=O. differently situated to the -NH 2 group of the primary amines. Acetamide CH,CONH, is an example of an amide and gives rise to the acetamido radical CH,CONH-present in certain sulphonamides, one of which, acetazolamide, is a potent carbonic anhydrase inhibitor. This grouping is also present in lignocaine and Carbocaine, where it is in part responsible for the increased chemical stability of these local anaesthetics. (Janssen, 1962) . (B) Heterocyclic compounds. These are compounds in which an atom other than carbon is incorporated in the nucleus from which radicals can also be derived. The different carbon atoms are usually numbered and the numbering commences with the hetero atom. Examples of these are given in table VII.
Complex molecules with complex substitution.
Where the parent compound is complex, both the main portion of the molecule and the side chain may be numbered. This can be seen in the phenothiazine series (Moore and Dundee, 1962) .
Promazine is 10, [3' dimethylaminopropyl] phenothiazinc. This indicates that the dimethylamino propyl side chain is attached at postion 10 on the phenothiazine ring, while the side chain is qualified by the number 3' to indicate which of the three carbon atoms has the dimethyl amino group attached. Other phenothiazines have a different arrangement of the methyl groups (Moore and Dundee, 1962) . Halogen substitution gives rise to chlorpromazine, which is the 2 chloro analogue of promazine.
Steric considerations.
Substances of common structural formula have been found to possess different properties. The simplest of these are the dextro and laevo rotatory lactic acids which can be differentiated by polarized light. More complex rearrangement can occur in the more complicated molecules, such as cocaine, morphine and the steroids. These rearrangements affect their physical properties (solubilities, partition between solvents and dissociation constants) which are all important in determining the pharmacological actions. It is thus understandable that stereoisomerism is important when discussing the activity of compounds which can exhibit this phenomenon. When attempting to portray these three dimensional molecules chemists have developed a sign language. Valency bonds or rings which project above the plane of the molecule are called P and are indicated in structural formula by heavy lines (Janssen, 1962) . Valency bonds which project below the nucleus are called a, and are represented by broken lines.
SUGGESTIONS FOR FURTHER READING
It has been impossible to deal fully with all the aspects of organic chemistry as it applies to pharmacology. Readers are recommended to consult books such as Medicinal Chemistry, by by Albert Burger (1960) , and standard organic chemistry books.
Also recommended is the excellent chapter on pharmaceutical chemistry in Dilling's Clinical Pharmacology (1960) , where a more extensive review is presented.
